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1 INTRODUCTI ON

This report is a compilation of aerodynamic
data for design of the F-86E airplane. The aero-
dynamic coefficients presented herein are based
on wind tunnel tests conducted in the North American
Aerodynamics Laboratory 7.75 x 11 foot low speed
wind tunnel and in the high speed Southern Calif-
ornia Cooperative Wind Tunnel. NACA experimental
results are also utilized.

This report was prepared by F. T. Gardner
and H. T. Downey under the supervision of W. E.
Swan s onws

S'" ~W. E. ' as~fnon

Basic Data Section

En.t I.
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SUMMARY

Estimated aerodynamic characteristics of the F-86E
airplane have been compiled herein for the purpose of
furnishing a resume of design data. This report is in
effect an appendix*to the aerodynamic report on the
F-86A airplane; since the principal difference between
the F-86A and the F-86E which affects the aerodynamic
characteristics is the incorporation of an all-movable
horizontal tail.

The major portion of the information.prosonted has
been divided into sections of airplane longitudinal,
lateral, and directional characteristics; the final see-
tions are composed of fuel tank force data and slat load
characteristics. Included in the longitudinal section'
are tail-off and tail-on lift and pitching moment,
stabilizer and elevator effectiveness, stabilizer and
elevator hinge moments, the effect of speed brakes, and
the effect on airplane drag and pitching moment of the
external under-wing fuel tanks. Lateral characteristics
include the effect of aileron on lift, pitching moment
and rolling moment. Aileron hinge moments and panel
rolling moment complete the lateral section. The
directional section consists of rudder hinge moment as
a function of angle of yaw.

* For convenience the data of the F-86A airplane report

(NA-48-814), which is applicable to both the F-86A
and F-86E airplanes, have been reproduced herein such
that the complete airplane characteristics of the
F-86E are available in this one report.

4 '
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DISCUSSION

GENERAL

The aerodynamic characteristics in this report have
been presented as airplane coefficients which are defined
by the nomenclature of Table IT and by the dimensional
data of Table I. This report is effectively an appendix
to the aerodynamic characterisitos report on the F-86A
airplane, reference (a), since the principal aerodynamic
difference between the F-86A and the F-86E is due to the
difference in horizontal tails. The F-86E stabilizer
serves as the primary longitudinal control and is operated
by motion of the control column. The elevator is connected
to the stabilizer by differential linkage so that the net•i effect is an all-moving horizontal tall. The F-86A sta-
bilizer, however, is used only as a trimming device with
the elevator acting in the conventional manner as the
primary longitudinal control.

The data in this report are applicable only to a
r rigid airplane; therefore suitable modifications must be

applied to include aero-elastic effects.

_ _ __LONGITUDINAL CHARACTERISTICS i,

1. Tail-Off Lift, Drag, and Pitching 'Moment

Tail-off lift and pitching moment coefficients,
slats closed, are presented in figure 4 for a Mach number
range of M - .20 to 1.20. The effect of slats on lift
and pitching moment is shown in figures 5 and 6 for the
configurations of wing plus fuselage and wing in the
presenbe of the fuselage. The tail-off drag polar, clean
configuration, appears in figure 7 for M a .20 to M = 1.20.
Figure 8 presents the drag of the fuselage in the presence
of the wing, from which CDW(B) can be calculated since CDW(B)

All tail-off data as listed above are reproduced
from reference (a).

2. Tail-On Lift and Pitching Moment

Figure 9 presents tail-on lift and pitching moment

for the Mach range of M = .20 to 1.20. These data are also
reproduced from reference (a).

Pitching moment coefficients are taken about a
center of gravity located at fuselage station 188.52

ED. 116
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2. Tail-On Lift and Pitching Moment (Cont.)

(.25 M.A.C.), water plane -12.23, and buttock plane zero.
It should be noted-that tail-on pitching moment data are
for a stabilizer setting of +l1.

Estimated limit trim lift coefficients versus Mach
number for slat closed and open and for abrupt and grad-
ual stalls are shown in fiz'ure 10. Tn filz•ures 4 through
7 and 9 the limit lift coefficients for which data are
shown nre not correct for Mach numbers less than .60.
The revised limit trim lift coefficients shown in figure
10 were used in the design of the airplane primarily
because they were predicated upon fliht test data of
references' (u) and (v).

3. Horizontal Tail Pata

In addition to the difference already noted
('(,eneral Discussion), the F-86E horizontal tail is de-
signed with the elevator hinge line at. the 72% chord ele-
ment Instead of the 67-o chord element as it was for F-86A
elevator. Moving the hinge line aft 5% of the horizontal
tail chord reduced the elevator area but the nose of the
elevator remained at essentially the same horizontal tail
element thus the F-86E has an aerodynamic balance of the
overhanging type. The static horn balance that was lo-
cated near the tip of the horizontal tail has been removed
and a new static balance, distributed internally along the
nose of the aerodynamic balance, has been added. The trail-
ing edge strip that was installed on the F-86A elevator has
been removed from the F-86E. Figure 11 presents the rate
of change of the elevator hinge moment coefficient with
stabilizer deflection, dCHe/dS s, versus Mach number. The
variation of stabilizer hinge moment with elevator deflec-
tion, CHs(Se) is shown in figures 12 and 13. The rate of
change of stabilizer hinge moment with stabilizer deflection,
dCHs/d~s versus Mach number appears in figure 14. Figures
15 througA 18 present the variation of stabilizer hinge mo-
ment with elevator deflection, CHs(S 0). The data of figures
11 through 18 are based on references e), (f), and (g).

Stabilizer effectiveness, figure 19, is based on refer-
ences (e), (g), (1), and (m). Elevator effectiveness in the
form of increments of nirplane pitching moment at constant
angles of attack due to elevator deflection, appears in figures

-tIo-i
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3. Horizontal Tail D)ata (Corlt.)

20 through 22. These de' 'a are predicated on references C)
(g), (1)., and (p). Figure 23 pre~sents the stabilizer-eleve-
tor gearin-:ý curve. inasmuch as the effectiveness of' an all-
movable horizontal tail is such that it requires a high de-
gree of accurac-r in manufacture and riggingc that is diffi-
cult to produce, a tolerance of ±10 elevator deflection is

shown.

1~-4. S~eed Brake E~ffects

Increments in airplane pitching moment and drag due
to deflection of the fuselage speed brakes, figures 24
through 27, are reproduced from the F-86A report, reference
(a). It should be noted that the maximum speed brak~e de-
flection for the F-86E is 500 (see table I).

5. External Wing Fuel -Tank TPffects

Fiý,ure 23 presdnts the estimated increment in drag
of the airplane due to one 120 -allon external wing fuel
tank wi.th fin for zero airplane angle of attack. The variation
of d aCm/dCL with Mach number is shown in figfure 29. These
data have resulted from an analysis of references Cc), (d),
(o), (r), (s), and (w). The location of the t'nder-win,i- tank
is at Futtock Plane 99.5.

IATtFPJATj CHJARACT 'BTST.TCS

Increments in lift, pitchin ' moment, and rolling moment
due to aileron deflection will be found in firgures 31 through
44. Longitudinal and lateral center of rressure locatilons of
the Increment of wing load due to aileron deflection versus
Mach number are presented in figure 30. The data of refer-
ence (b), (i), (1), and Cm) were u~tilized in deriviri'ý the
above information.

Aileron hin!-,e moments, fig'ures 45 and 4.3, are based on
the data of references (i), Cm), (q), and (a-2).

Panel rolling moment au a function of airplane ang~le of
attack for the two confl;-urations of wing plus fusela.-e and
wing In the presence of the fusela e are reproduced from
reference (a), Slakts closed data appear In ficrure 47, while
slats free data are Tiven In fim7re 48.
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LATERAL CHAHACTERI STICS ( Cont.)

For convenience,the average pressure coefficients
measured in the aileron paddle balance chamber are in-
cluded in this report in figures 49 through 52. These
data are based on the information of references (I), (n),
(o), (p), (q), (t), and (x).

DIRECTTONAL C}HARACTERISTTCS

The variation of radder hin.ge moment due to both
yaw and rudder deflection are presented at various lach

p numbers in figures 53 and 54. Figure 55 presents the
increment in rudder hinge moment due to angle of attack,
throughout the range of yaw aniles. These data are based
on references (g) and (hJ.

'TANK CHARACTERISTI CS

Yaw data for the 120 "allon external wing fuel tank
with large fin, located at Buttock Plane 99.5, are pre-

* isented in figures 56 through 58. Tank normal force co-
efficient, CN, and CN x'C.P. versus angle of yaw for
various angles of attack and Mach numbers will be found
in Figure 56.

Tank side force coefficient and the corresponding
"center of pressure versus angle of yaw for various air-
plane angles of attack and Mach number are presented in

.1k Figure 57. Figure 58 presents tank support fairing side
force section data.

All tank data are predicated on the data of reference
(J), (y), and (z).

SLAT LOAD CHARACTERTSTICS

A table of retracted slat load characteristics at
various Mach numbers and angles of attack is presented
in figure 59. Included in this figure i-s a complete

r definition of the forces and moment arms involved.

The slat opening force coefficient, Cs, versus angle
of attack for various Mach numberb is presented in figure 60.

k All slat data are based on the tunnel tests of reference

)(k).
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TABLE I

AERODYN'AMIC DIMENSIONAL DATA*

WING DATA

SW Total wing arra (includes flaps, slats,
and 49.92 ft. covered by the f'uselage) 287,95 ft* 2

bw Span (horizontal) 37.12 ft.

ARw Aspect ratio 4.785

\w Tapor ratio 1 .5131
1.949

ri w Dihedral angle 3900'
"I•t •w Mean aerodynamic chord (wing sta.98.71) 97.03 in.

Fuselage sta. of .25 dw (W.P.-25.63) 188.52

ow Sweepback of the 25% element(aerodynamic) 35°13'31.411

1. Incidence of the root chord (sta.0) +1i000

i t Incidence of the tip chord (sta.220.8) -1°001

Root airfoil(normal to 25% element) NACA 0012-64
(modified)

Tip airfoil(normal to 25% element) NACA 0011-64
(modified)

* From Reforence (a-l)

E

ED-! ! 0t
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TABLE I (Cont.)

AERODYNAMIC DIMENSIONAL DATA

AILERON DATA (Data for one aileron)

Type Flat Sided

Sa Area (aft of aileron hinle line and
including aileron tab) 16.36 ft 2

Sara Area moment 26.49 ft 2

aa/nT Ratio of aileron chord to wing chord .30811'• ( in streamline)

-samax Aileron deflection, maximum 1S°up,15°down

S6b Balance area forward of the hinge lineb (including 50% cf the fabric seal =
.701 ft4). 6.43 ft 2

Ob/Ca Ratio balance chord to aileron chord .4390

LEADING EDGE SLAT DATA (for one side only)

Sol Area, projected into wing ref. plane 17.72 ft 2

bal Span (Wing Sta.54.09 to 209.33) 155.24 in.

Csl Chord (constant) 16.43 in.

sl Def lect Ion 15000,

HORIZONTAL TAIL

Type Stabilizer adjustable from cockpit
control column; elevator connected to
stabilizer by differential linkage

SH Total area (including 1.20 ft. 2

covered by vertical tail) 35.28 ft 2

bH Span 12.75 ft 2

ARH Aspect ratio 4.65

>ýH Taper ratio .450

5 .1
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TABLE I (Cont.)

AERODYNAMIC DIMCENS10NAL DATA

HORIZONTAL TAIL (Cont.)

H Dihedral angle 100

Mean aerodynamic chord (H.T.Sta.33.54) 34.71 in.
Fuselage station of .25 LH(OV.P.20.70) 406.01

fH Sweepback of the 25T element 34°35'20"'

8 H Ratio horizontal tail area to wing

SW area .1225

Airfoil Sections (Root-and Tip, parallel
"P to () NACA 0010-64

ge Deflection of stabilizer with respect to
the fuselage reference plane lO0 down,6°up

Se Area (excluding balance area forward of
the hinge line) 8.62 ft2

i kSee Area moment (normal to hinge line) 6.07 ft3

ee/cH Ratio of elevator chord to horizontal
tail chord .2800

Deflection maximum (measured with respect
to horizontal stabilizer chord plane and
normal to elevator hinge, line) 20°54'up

8 °20? down

VERTICAL TAIL DATA

Sv Area (including .92 ft. 2 blanketed bS
the fuselage and excluding 3.96 ft.2

V dorsal fin) 33.44 ft. 2

ARv Aspect ratio 1.74

Sv Taper ratio .362

Vv Mean aerodynamic chord (V. T. Sta.37.87) 55.99 in,I Fuselage station of 25 cv(W.P.54.59) 385.78

ev Smeepback of 25% element 350

aito. i ;

L. 7
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TABLE I (Cont.)

AERODYNAM0IC DTRThNST0NAL DATA

VERTTCAL TAIL DATA

Airfoil (parallel to fuselage reference NACA 0011(10)

plane, constant) -64 modified

S Area (including tab but excluding rudderSr2
balance forward of hinge line) .8.12 ft 2

Srrr Area moment 9.72 ft5

Sr Deflection, maximum 27.5 0 R,27.5°L

FSP'ET IARAKI. DATA

Jmax Speed brake deflection, maximum 500

A-re (surface area of one brake) 5.49

T

E lf
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TAFLE I1

NVOKNCLATURE

GFNE BAL N0MENCLATl'UR

VM: Pree stream Mach number =

V: Average free stream velocity, ft./sec.

a: Velocity of sound in air, ft./sec.

oc: Angle of attack of fuselage reference line relatIve
'to the free air stream, degrees

P': Angle of yaw of plane of symmetry relative to the1 free air stream, degrees
q: Incompressible dynamic vressure of free stresm= PV2

.. : Mass density of air, slugs/ft 3

R•: ODif'rfAnce between local static pressure and freestream static, pressure divided by free stream

incompressible dynamic pressure

3: Wing area projected in wing reference plane, ft. 2

Saft: Area of movable surface aft of hinge line, ft. 2

0a1: Mean aerodynamic chord, In.

Waft: Mean aerodynamic chord of movable surface, in.

b: Wing span, ft.

AIRPLANE N0MN CLATURE

W - Wing

B - Fuselage

S = Slats

8f = Slats free

W(B) = Wing in the presence of fuselag7e, slats retracted
4' B(W) = Fuselage in presence of wing, slats retracted

H = Horizontal tail

V = Vertical tail
EID.I 10 
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TABLE II

NOMENCLATURE (Cont.)

AIRPLANE COEFFICIENTS
Lift

CL = Lift coefficient -

CD - Drag coefficient -
qS Pitching Mo.,entCm M Pitching coefficient =

q C

C - Panel rolling momaent coefficient Panel Rolling Moment
(due to lift on one wing only) - q S b•i q Sb

C - Airplane rolling tuoment coefficient
due to deflection of one nileron

Airplane Rolling Moment
q Sb

Cy - Side force coefficlent = Side Force

MOVABLE SURFACES

CH - Hinre uwowent where subscript (without
parenthesisl denotes moveble surface -Hinge Moment

q aftcaft

CHe(be)= Elevator hinge mowent coefficient versus
CL for various elevator angles

CHS(Se)- Stabilizer hinge moment coefficient versus
CL f'or various elevator angles

( )= Angular deflection in plane normal to axis of
rotation, where subscript indicates movable
ourfacc

TANK COEFFICIENTS

CN Normal force coefficient based on tank planview
area w Normal Force

q -iplan view

C.F = Support fairing section side force coefficient
Section Side Force
q Ufairing Side Force

Cy Tank Side Force Coefficient " q SpTanvTew
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NOMEN CLATUPE (Cont.)

SUBSCRIPTS
a = Aileron

e = Tlevator
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r Rudder
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND

WRIGHT-PATTERSON AIR FORCE BASE OHIO

FEB t 9 2002

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: AFMC CSO/SCOC
4225 Logistics Avenue, Room S132
Wright-Patterson AFB OH 45433-5714

SUBJECT: Technical Reports Cleared for Public Release

References: (a) HQ AFMC/PAX Memo, 26 Nov 01, Security and Policy Review,
AFMC 01-242 (Atch 1)

(b) HQ AFMC/PAX Memo, 19 Dec 01, Security and Policy Review,
AFMC 01-275 (Atch 2)

(c) HQ AFMC/PAX Memo, 17 Jan 02, Security and Policy Review,
AFMC 02-005 (Atch 3)

1. Technical reports submitted in the attached references listed above are cleared for public
release in accordance with AFI 35-101, 26 Jul 01, Public Affairs Policies and Procedures,
Chapter 15 (Cases AFMC 01-242, AFMC 01-275, & AFMC 02-005).

2. Please direct further questions to Lezora U. Nobles, AFMC CSO/SCOC, DSN 787-8583.

LU. NOBLES
AFMC STINFO Assistant
Directorate of Communications and Information

Attachments:
1. HQ AFMC/PAX Memo, 26 Nov 01
2. HQ AFMC/PAX Memo, 19 Dec 01
3. HQ AFMC/PAX Memo, 17 Jan 02

cc:
HQ AFMC/HO (Dr. William Elliott)



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE MATERIEL COMMAND

WRIGHT-PATTERSON AIR FORCE BASE OHIO

MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX

SUBJECT: Security and Policy Review, AFMC 02-005

1. The reports listed in your attached letter were submitted for security and policy review IAW
AFI 35-101, Chapter 15. They have been cleared for public release.

2. If you have any questions, please call me at 77828. Thanks.

ff /ecunrity and Policy Review
SOffice of Public Affairs

Attachment:
Your Ltr 14 January 2002



14 January 2002

MEMORANDUM FOR: HQ AFMC/PAX
Attn: Jim Morrow

FROM: HQ AFMC/HO

SUBJECT: Releasability Reviews

1. Please conduct public releasability reviews for the following attached Defense
Technical Information Center (DTIC) reports:

a. Flight Test Program for Model P-86 Airplane Class - Jet Propelled Fighter, 2
December 1946; DTIC No. AD-B804 069.

b. Physiological Recognition of Strain in Flying Personnel: Eosinopenia in F-86
Combat Operations, September 1953; DTIC No. AD- 020 375.

c. Phase IV Performance Test of the F-86F-40 Airplane Equipped with 6x3-inch
Leading Edge Slats and 12-inch Extensions on the Wing Tips, May 1956; DTIC
No. AD- 096 084.

d. F-86E Thrust Augmentation Evaluation, March 1957; DTIC No. AD- 118 703.

e. F-86E Thrust Augmentation Evaluation, Appendix IV, March 1957; DTIC No.
AD- 118 707.

f. A Means of Comparing Fighter Effectiveness in the Approach Phase, October
1949; DTIC No. AD- 223 596.

g. War Emergency Thrust Augmentation for the J47 Engine in the F-86 Aircraft,
August 1955; DTIC No. AD- 095 757.

h. Operational Suitability Test of the F-86F Airplane, 4 May 1953; DTIC No. AD-
017 568.

i. Estimated Aerodynamic Characteristics for Design of the F-86E Airplane, 26
December 1950; DTIC No. AD- 069 271.

j. Combat Suitability Test of F-86F-2 Aircraft with T-160 Guns, August 1953; DTIC
No. AD- 019 725.



2. These attachments have been requested by Dr. Kenneth P. Werrell, a private
researcher.

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

HLN D. WEBER
Command Historian

10 Attachments:
a. DTIC No. AD-B804 069
b. DTIC No. AD- 020 375
c. DTIC No. AD- 096 084
d. DTIC No. AD- 118 703
e. DTIC No. AD- 118 707
f. DTIC No. AD- 223 596
g. DTIC No. AD- 095 757
h. DTIC No. AD- 017 568
i. DTIC No. AD- 069 271
j. DTIC No. AD- 019 725


